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(57) ABSTRACT 

An electro-hydraulic thrust reverser lock actuation system 
includes a hydraulic ?uid source and a lock actuator assem 
bly that is con?gured to selectively pressurize the hydraulic 
?uid. The lock actuator assembly is adapted to receive a lock 
control signal and, in response, pressurize the hydraulic ?uid 
in the hydraulic ?uid source. One or more lock assemblies 
are in ?uid communication With the hydraulic ?uid source 
and are con?gured, in response to the hydraulic ?uid 
pressurization, to move to one of a locked or an unlocked 

position. 

23 Claims, 4 Drawing Sheets 
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ELECTRO-HYDRAULIC THRUST 
REVERSER LOCK ACTUATION SYSTEM 

AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t of US. Provisional 
Application No. 60/416,738, ?led Oct. 7, 2002. 

FIELD OF THE INVENTION 

The present invention relates to aircraft engine thrust 
reverser actuation systems and, more particularly, to a thrust 
reverser lock actuation system that is implemented using 
electro-hydraulic components. 

BACKGROUND OF THE INVENTION 

When a jet-poWered aircraft lands, the landing gear brakes 
and aerodynamic drag (e.g., ?aps, spoilers, etc.) of the 
aircraft may not, in certain situations, be suf?cient to sloW 
the aircraft doWn in the required amount of runWay distance. 
Thus, jet engines on most aircraft include thrust reversers to 
enhance the braking of the aircraft. When deployed, a thrust 
reverser redirects the rearWard thrust of the jet engine to a 
generally or partially forWard direction to decelerate the 
aircraft. Because at least some of the jet thrust is directed 
forWard, the jet thrust also sloWs doWn the aircraft upon 
landing. 

Various thrust reverser designs are commonly knoWn, and 
the particular design utiliZed depends, at least in part, on the 
engine manufacturer, the engine con?guration, and the pro 
pulsion technology being used. Thrust reverser designs used 
most prominently With jet engines fall into three general 
categories: (1) cascade-type thrust reversers; (2) target-type 
thrust reversers; and (3) pivot door thrust reversers. Each of 
these designs employs a different type of moveable thrust 
reverser component to change the direction of the jet thrust. 

Cascade-type thrust reversers are can be used on high 
bypass ratio jet engines. This type of thrust reverser is 
located on the circumference of the engine’s midsection and, 
When deployed, exposes and redirects air ?oW through a 
plurality of cascade vanes. The moveable thrust reverser 
components in the cascade design includes several translat 
ing sleeves or coWls (“transcoWls”) that are deployed to 
expose the cascade vanes. 

Target-type reversers, also referred to as clamshell 
reversers, are typically used With loW-bypass ratio jet 
engines. Target-type thrust reversers use tWo doors as the 
moveable thrust reverser components to block the entire jet 
thrust coming from the rear of the engine. These doors are 
mounted on the aft portion of the engine and may form the 
rear part of the engine nacelle. 

Pivot door thrust reversers may utiliZe four doors on the 
engine nacelle as the moveable thrust reverser components. 
In the deployed position, these doors extend outWardly from 
the nacelle to redirect the jet thrust. 

The primary use of thrust reversers is, as noted above, to 
enhance the braking of the aircraft, thereby shortening the 
stopping distance during landing. Hence, thrust reversers are 
usually deployed during the landing process to sloW the 
aircraft. Thereafter, When the thrust reversers are no longer 
needed, they are returned to their original, or stoWed, 
position. Once in the stoWed position, the one or more locks 
are engaged to prevent unintended movement of the thrust 
reversers and/or actuators that move the thrust reversers. 

In the past, many of the above described thrust reverser 
systems Were hydraulic-type systems, and included various 
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2 
hydraulically operated actuation and control devices. 
Although safe and reliable, many hydraulic systems and 
components have exhibited small amounts of leakage, 
resulting in the need for periodic clean up. Hence, in an 
effort to do aWay With at least some of the hydraulic systems 
and components on aircraft, thrust reverser actuation sys 
tems are being designed and implemented using electrically 
operated and controlled components. These electrically 
operated components include various motors and solenoids, 
Which are used to control the various thrust reverser system 
actuators and locks. 

Although electrical thrust reverser actuation systems are 
safe, reliable, and robustly designed, these systems also 
exhibit certain draWbacks. For example, some of the locks 
may need relatively large solenoids or dedicated electric 
motors to ensure proper operation. These large solenoids and 
dedicated motors can increase overall system siZe envelope, 
and overall system Weight, both of Which can lead to 
increased implementation costs. 

Hence, there is a need for a system and method of 
controlling thrust reverser actuation system locks in an 
electrical thrust reverser actuation system that does not rely 
on relatively large solenoids and/or dedicated motors and/or 
does not increase overall system siZe and/or does not 
increase overall system Weight and/or does not increase 
system implementation costs. The present invention 
addresses one or more of these needs. 

SUMMARY OF THE INVENTION 

The present invention provides an electro-hydraulic thrust 
reverser lock actuation system and method. The lock actua 
tion system does not use large solenoids or motors, and is 
relatively small and lightWeight as compared to many fully 
electric counterpart systems. 

In one embodiment, and by Way of example only, a 
system for moving an aircraft thrust reverser includes a 
poWer drive unit, a thrust reverser actuator assembly, a main 
reservoir, a lock actuator assembly, and one or more lock 
assemblies. The poWer drive unit is operable to supply a 
drive force. The thrust reverser actuator assembly is coupled 
to receive the drive force and is operable, in response 
thereto, to selectively move the thrust reverser betWeen a 
stoWed position and a deployed position. The main reservoir 
contains a hydraulic ?uid therein. The lock actuator assem 
bly is coupled to the main reservoir and is adapted to receive 
a lock control signal. The lock actuator is responsive to the 
lock control signal to compress, and thereby pressuriZe, the 
hydraulic ?uid. Each lock assembly is in ?uid communica 
tion With the main reservoir and is con?gured, in response 
to the hydraulic ?uid pressuriZation, to move to one of a 
locked or an unlocked position, to thereby prevent or alloW, 
respectively, thrust reverser movement. 

In another exemplary embodiment, an electro-hydraulic 
thrust reverser lock actuation system includes a main 
reservoir, a lock actuator assembly, and one or more lock 
assemblies. The main reservoir contains a hydraulic ?uid 
therein. The lock actuator assembly is coupled to the main 
reservoir and is adapted to receive a lock control signal. The 
lock actuator is responsive to the lock control signal to 
compress, and thereby pressuriZe, the hydraulic ?uid. Each 
lock assembly is in ?uid communication With the main 
reservoir and is con?gured, in response to the hydraulic ?uid 
pressuriZation, to move to one of a locked or an unlocked 

position. 
In still another exemplary embodiment, in an aircraft 

thrust reverser system including a main reservoir containing 
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hydraulic ?uid therein, an actuator assembly coupled to the 
reservoir, and one or more locks, a method of controlling the 
locks includes energizing the actuator assembly to thereby 
translate at least a portion thereof in a ?rst direction. The 
hydraulic ?uid in the main reservoir is pressurized in 
response to the translation of the actuator assembly in the 
?rst direction. The locks are moved to one of a locked or an 

unlocked position in response to the hydraulic ?uid pres 
suriZation. 

Other independent features and advantages of the pre 
ferred thrust reverser lock actuation system and method Will 
become apparent from the folloWing detailed description, 
taken in conjunction With the accompanying draWings Which 
illustrate, by Way of example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of portions of an aircraft jet 
engine fan case; 

FIG. 2 is a simpli?ed end vieW of a thrust reverser 
actuation system according to an exemplary embodiment of 
the present invention; 

FIG. 3 is a schematic representation of the thrust reverser 
actuation system shoWn in FIG. 2, and further depicting an 
electro-hydraulic thrust reverser lock actuation system, 
according to an exemplary embodiment of the present 
invention; 

FIG. 4 is a partial cross section vieW of an electro 
hydraulic thrust reverser lock actuator assembly according 
to an exemplary embodiment of the present invention that 
may be used in the system shoWn in FIGS. 1 and 2; and 

FIG. 5 is a partial cross section vieW of an electro 
hydraulic thrust reverser lock actuator assembly according 
to an exemplary alternative embodiment of the present 
invention that may be used in the system shoWn in FIGS. 1 
and 2. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Before proceeding With the detailed description, it is to be 
appreciated that the described embodiment is not limited to 
use in conjunction With a speci?c thrust reverser system 
design. Thus, although the description is explicitly directed 
toWard an embodiment that is implemented in a cascade 
type thrust reverser system, in Which transcoWls are used as 
the moveable thrust reverser component, it should be appre 
ciated that it can be implemented in other thrust reverser 
actuation system designs, including those described above 
and those knoWn noW or hereafter in the art. 

Turning noW to the description, and With reference ?rst to 
FIG. 1, a perspective vieW of portions of an aircraft jet 
engine fan case 100 that incorporates a cascade-type thrust 
reverser is depicted. The engine fan case 100 includes a pair 
of semi-circular transcoWls 102 and 104 that are positioned 
circumferentially on the outside of the fan case 100. The 
transcoWls 102 and 104 cover a plurality of non-illustrated 
cascade vanes. A mechanical link 202 (see FIG. 2), such as 
a pin or latch, may couple the transcoWls 102 and 104 
together to maintain the transcoWls 102 and 104 in correct 
alignment on non-illustrated guides on Which the transcoWls 
102 and 104 translate. When the thrust reversers are com 
manded to deploy, the transcoWls 102 and 104 are translated 
aft. This, among other things, exposes the cascade vanes, 
and causes at least a portion of the air ?oWing through the 
engine fan case 100 to be redirected, at least partially, in a 
forWard direction. This re-direction of air ?oW in a forWard 
direction creates a reverse thrust, and thus Works to sloW the 
airplane. 
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4 
The transcoWls 102 and 104 are moved betWeen the 

deploy and stoW positions via a thrust reverser control 
system. An exemplary embodiment of a thrust reverser 
control system 200 is depicted in FIGS. 2 and 3, and 
includes a plurality of actuators 210, Which are individually 
coupled to the transcoWls 102 and 104 (not shoWn in FIG. 
3). In the depicted embodiment, half of the actuators 210 are 
coupled to one of the transcoWls 102, and the other half are 
coupled to another transcoWl 104. It is noted that the 
actuators 210 may be any one of numerous actuator designs 
presently knoWn in the art or hereafter designed. HoWever, 
in this embodiment the actuators 210 are ballscreW actua 
tors. It is additionally noted that the number and arrange 
ment of actuators 210 is not limited to What is depicted in 
FIG. 2, but could include other numbers of actuators 210 as 
Well. The number and arrangement of actuators is selected to 
meet the speci?c design requirements of the system. 
The actuators 210 are interconnected via a plurality of 

drive mechanisms 212, each of Which, in the particular 
depicted embodiment, is a ?exible shaft. Using ?exible 
shafts 212 in this con?guration ensures that the actuators 
210 and the transcoWls 102 and 104, When unlocked, move 
in a substantially synchroniZed manner. For example, When 
one transcoWl 102 is moved, the other transcoWl 104 is 
moved a like distance at substantially the same time. Other 
synchroniZation mechanisms that may be used include elec 
trical synchroniZation or open loop synchroniZation, or any 
other mechanism or design that transfers poWer betWeen the 
actuators 210. 

ApoWer drive unit (PDU) assembly 220 is coupled to the 
actuators 210 via one or more of the ?exible shafts 212. In 
the depicted embodiment, the PDU assembly 220 includes a 
motor 214 that is coupled to one or more of the ?exible 
shafts via a torque decoupler 216. The motor 222 may be any 
one of numerous types of motors such as, for example, an 
electric (including any one of the various DC or AC motor 
designs knoWn in the art), a hydraulic, or a pneumatic motor. 
The torque decoupler 224 is coupled betWeen an output of 
the motor 222 and tWo of the ?exible shafts 212. In the 
depicted arrangement, the rotation of the PDU assembly 220 
results in the synchronous operation of the actuators 210, via 
the ?exible shafts 212, thereby causing the transcoWls 102 
and 104 to move at substantially the same rate. 

A control circuit 218 controls the PDU assembly 220, and 
receives various signals from one or more positions sensors. 
The control circuit 218 receives commands from an engine 
control system 222 such as, for example, a FADEC (full 
authority digital engine control) system, and provides appro 
priate activation signals to the PDU assembly 220 in 
response to the received commands. In turn, the PDU 
assembly 220 supplies a drive force to the actuators 210 via 
the ?exible shafts 212. As a result, the actuators 210 cause 
the transcoWls 102 and 104 to translate betWeen the stoWed 
and deployed positions. 
The thrust reverser control system 200 additionally 

includes a lock system 250 that functions to prevent unin 
tended movement of the transcoWls 102 and 104 from the 
stoWed position. In the depicted embodiment, the lock 
system 250 includes tWo primary lock assemblies 224, tWo 
tertiary lock assemblies 226, a PDU lock assembly 228 (or 
“brake”), and a lock actuator assembly 230, all intercon 
nected via a plurality of hydraulic lines 232. In a particular 
preferred embodiment, the lock system 250 is con?gured as 
a self-contained, hermetically sealed, and substantially air 
free and leak-free hydraulic system. It Will be appreciated, 
hoWever, that the lock system could be con?gured as an 
open system and/or interconnected to another hydraulic 
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system on the aircraft. It Will additionally be appreciated that 
the number of lock assemblies described herein is merely 
exemplary of one particular embodiment, and that other 
numbers and con?gurations of lock assemblies could be 
used to meet speci?c design requirements. Moreover, the 
thrust reverser control system 200 could include tWo lock 
actuator assemblies 230, one for the locks 224, 226, 228 
associated With each thrust reverser transcoWl 102, 104. 

The primary lock assemblies 224 are each mounted on 
one of the actuators 210 and are con?gured to selectively 
prevent movement of one of the actuators 210, and thereby 
prevent transcoWl movement. The tertiary lock assemblies 
226 are each mounted on the engine nacelle (not illustrated) 
and are con?gured to selectively engage a portion of the 
transcoWls 102, 104 directly, to thereby prevent transcoWl 
movement. The PDU lock assembly 228 is con?gured to 
selectively prevent or alloW rotation of the motor 214, and 
thereby prevents transcoWl movement. It Will be appreciated 
that the lock assemblies 224, 226, 228 are each 
hydraulically-operated, and may be con?gured as any one of 
numerous knoW hydraulic lock assemblies. Such lock 
assemblies, as is generally knoWn, may include, for 
example, belloWs-type operators or piston-type operators 
that control movement of the locks betWeen the locked and 
unlocked positions. It Will additionally be appreciated that 
each of the lock assemblies 224, 226, 228 is con?gured to 
default to a normally locked position by, for example a 
biasing spring. Thus, When not commanded to move to the 
locked position, each lock assembly Will move to the locked 
position. The speci?c con?guration of each of the individual 
lock assemblies is not necessary to understand or enable the 
present invention, and Will therefore not be provided. 
As FIG. 3 also shoWs, a How control check valve 302 is 

disposed in each of the hydraulic ?uid lines 232 upstream of 
each primary 224 and tertiary 226 lock assembly includes. 
These How control check valves 302 are con?gured to alloW 
substantially unrestricted ?oW from the lock actuator assem 
bly 230 to the primary 224 and tertiary 226 lock assemblies, 
While restricting the How in the opposite direction. By 
restricting the How in the opposite direction, the rate at 
Which the primary 224 and tertiary 226 lock assemblies 
move from the unlocked to the locked positions can be 
controlled. It is noted that in the depicted embodiment the 
PDU lock assembly 228 does not include a How control 
check valve 3xx. This is because it is desirable for this lock 
assembly 228 to have a relatively fast response, since one of 
its functions is to quickly move to its locked position in the 
unlikely event that electric poWer or motor control is lost 
during operation 

The lock actuator assembly 230, as Was alluded to above, 
is ?uidly coupled to, and controls the operation of, each of 
the lock assemblies 224, 226, 228. The lock actuator assem 
bly 230 is also electrically coupled to the control circuit 218, 
Which controls operation of the lock actuator assembly 230. 
In particular, When the control circuit 228 receives the 
command signals to supply the appropriate activation sig 
nals to the PDU assembly 226, the control circuit 228 also 
supplies an appropriate lock control signal to the lock 
actuator assembly 230. As Will be described more fully 
beloW, the lock actuator assembly 230, upon receipt of the 
appropriate lock control signal, selectively increases or 
decreases the pressure of the hydraulic ?uid supplied to the 
lock assemblies 224, 226, 228, causing each to move to the 
unlocked or locked position, respectively. Adescription of a 
particular embodiment of the lock actuator assembly 230, 
and hoW it functions to control the operation of each lock 
assembly Will noW be provided. 
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6 
The lock actuator assembly 230, an embodiment of Which 

is shoWn in FIG. 4, includes a reservoir 402, a motor 404, 
and an actuator 406. The reservoir 402, in the depicted 
embodiment, is a ?exible belloWs 408 that is made of any 
one of numerous materials including, but not limited to, 
various steel alloys. The belloWs 408 is contained Within a 
housing 410, and is at least partially ?lled With a hydraulic 
?uid medium 412. The hydraulic ?uid 412 may be any one 
of numerous types of hydraulic ?uid media such as, for 
example, conventional generic brake ?uid, and conventional 
generic transmission ?uid. Preferably, hoWever, hydraulic 
?uid such as MIL-H-5606 or MIL-PRF-83282 is used. 

The belloWs 408 is coupled at a ?rst end 414 to an end cap 
416 and at a second end 418 to an end plate 420. The belloWs 
?rst 414 and second ends 418 are preferably coupled to the 
end cap 416 and the end plate 420, respectively, by, for 
example, a Welding process, though it Will be appreciated 
that any one of numerous other knoWn methods of coupling 
could be used. The end plate 420 includes an opening 422 
that ?uidly communicates the hydraulic ?uid 412 in the 
belloWs 408 With a ?uid manifold 424 that is coupled to the 
housing 410. The ?uid manifold 424 ?uidly communicates 
the belloWs 412 With the plurality of hydraulic lines 232 (not 
shoWn in FIG. 4), and thus With each of the hydraulic lock 
assemblies 224, 226, 228. 
The motor 404 is coupled to an end of the housing 410, 

and includes an input connection 428 such as, for example, 
a plug connector that is adapted to receive appropriate 
control signals from the control circuit 218. The motor 404 
may be any one of numerous knoWn motor designs knoWn 
noW, or developed in the future, but in a preferred 
embodiment, it is a DC or AC electric motor. The motor 404 
is also coupled to the actuator 406. As Will be described in 
more detail beloW, the motor 404 is con?gured to rotate in 
response to the lock control signal it receives from the 
control circuit 218, and to supply a drive force to the actuator 
406. The motor 404 is also con?gured such that When it is 
not receiving a lock control signal it is free to rotate. The 
purpose for this Will be discussed further beloW. 

The actuator 406 is coupled betWeen the motor 404 and 
the belloWs end plate 420, and is con?gured to translate in 
response to an appropriate drive force. This drive force may 
be supplied from either the motor 402 or, as Will be 
described more fully beloW, hydraulic ?uid pressure. To do 
so, the actuator 406 is con?gured to translate linearly in 
either a ?rst 430 or a second 432 direction, in response to the 
appropriately applied drive force. It Will be appreciated that 
the actuator 406 may be any one of numerous knoWn 
elements that may implement this functionality such as, for 
example, a leadscreW, or a ballscreW. 

Having described the lock actuator assembly 230 and its 
interconnection to each of the lock assemblies 224, 226, 228, 
as Well as an exemplary embodiment of each lock assembly 
224, 226, 228, in detail from a structural standpoint, a 
detailed description of the method Whereby it controls the 
operation of each of the locks 224, 226, 228 Will noW be 
described. In doing so, reference should be made, as 
necessary, to FIGS. 2—4 in combination. Moreover, it is to be 
understood that the folloWing discussion is predicated on 
each of the lock assemblies 224, 226, 228 initially being in 
the normal, locked positions. 

Turning noW to a description of the method, When the 
locks 224, 226, 228 are to be moved to the unlocked 
position, the control circuit 218, in response to an appropri 
ate command signal from the FADEC, Will supply an 
appropriate lock control signal to the motor 404. The motor 
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404, upon receipt of the lock control signal, Will rotate a 
number of revolutions in an unlock direction. As the motor 
404 rotates, the actuator assembly 406 Will in turn translate 
in the ?rst direction 430, Which Will compress the belloWs 
408. As the belloWs 408 is compressed, the pressure of the 
hydraulic ?uid 412 in the hydraulic lines 232 increases until 
it overcomes the spring force Within each of the lock 
assemblies 224, 226, 228. This pressure increase in turn 
causes each of the lock assemblies 224, 226, 228 to move 
from the locked to the unlocked position. It Will be appre 
ciated that the control circuit 218 Will command the motor 
404 and actuator 406 to compress the belloWs 408 a prede 
termined amount to preferably attain, and substantially 
maintain, a predetermined pressuriZation magnitude, and 
Will continue to do so until it is desired to move the lock 
assemblies 224, 226, 228 to the locked position. 
When the lock assemblies 224, 226, 228 are to be returned 

to the locked position, the control circuit 218, in response to 
the appropriate command signal from, for eXample, the 
FADEC, Will remove poWer from the motor 404. With 
poWer removed from the motor 404, the motor 404, as Was 
noted above, is free to rotate and, as a result, the actuator 406 
is free to translate. Thus, the pressuriZed hydraulic ?uid 412, 
acting on the end plate 420, in combination With the biasing 
springs in each of the lock assemblies 224, 226, 228, Will 
cause the actuator 406 to translate in the second direction 
432. This Will in turn depressuriZe the hydraulic ?uid 412, 
and alloW each of the lock assemblies 224, 226, 228 to return 
to the locked positions. 

It Will be appreciated that in an alternate embodiment, the 
control circuit 218 could be con?gured to also supply an 
appropriate lock control signal to the actuator assembly 
motor 404 When it is desired to move the lock assemblies 
224, 226, 228 from the unlocked positions to the locked 
positions. In such an alternative embodiment, the lock 
control signal Would energiZe the motor 404 and cause it to 
rotate in the opposite direction, Which Would in turn cause 
the actuator 406 to translate in the second direction 432, 
depressuriZe the hydraulic ?uid 412, and alloW the lock 
assemblies 224, 226, 228 to move to the unlocked positions. 

It Will additionally be appreciated that the lock actuator 
assembly 230 may be implemented With a different type of 
reservoir. In particular, as shoWn in FIG. 5, rather than using 
a ?exible belloWs 408 as the reservoir, the alternative 
actuator assembly 530 uses a substantially solid reservoir 
502. The reservoir 502 may be formed in any one of 
numerous shapes, but in a preferred embodiment it has an 
inner peripheral surface 504 that is substantially cylindrical 
in cross section. Moreover, in this alternative embodiment 
the actuator 406 is coupled to a plunger 506, Which is 
moveable Within the reservoir 502. The plunger 506 has an 
outer peripheral surface 508 that preferably is shaped sub 
stantially similar to the cross section of the reservoir inner 
peripheral surface 504. The plunger outer peripheral surface 
508 contacts, in a substantially ?uid-tight fashion, the res 
ervoir inner peripheral surface 504. To facilitate this sub 
stantially ?uid-tight contact, one or more ?uid seals 510 may 
be coupled to, or formed integrally on, the plunger outer 
peripheral surface 508. 

The electro-hydraulic thrust reverser lock actuation sys 
tem described herein does not use large solenoids or motors, 
and is relatively small and lightWeight as compared to many 
fully electric counterpart systems. Although the electric 
motor to drive this system may be relatively large in 
comparison to individual motors that could be implemented 
on each lock assembly, it is smaller, in both Weight and siZe, 
than the combined Weight and siZe of each of the smaller 

8 
individual motors. The lock actuation system also alloWs the 
motor to be mounted aWay from the actuators, Which may be 
vibration sensitive. As a result, the system can be imple 
mented at a potentially loWer cost than a fully electric 

5 actuation system, While increasing system reliability, and 
reducing system maintenance. 

While the invention has been described With reference to 
a preferred embodiment, it Will be understood by those 
skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof Without 
departing from the scope of the invention. In addition, many 
modi?cations may be made to adapt to a particular situation 
or material to the teachings of the invention Without depart 
ing from the essential scope thereof. Therefore, it is intended 
that the invention not be limited to the particular embodi 
ment disclosed as the best mode contemplated for carrying 
out this invention, but that the invention Will include all 
embodiments falling Within the scope of the appended 
claims. 

I claim: 
1. A system for moving an aircraft thrust reverser, com 

prising: 
a poWer drive unit operable to supply a drive force; 
a thrust reverser actuator assembly coupled to receive the 

drive force and operable, in response thereto, to selec 
tively move the thrust reverser betWeen a stoWed 
position and a deployed position; 

a main reservoir containing a hydraulic ?uid therein; 
a lock actuator assembly coupled to the main reservoir 

and adapted to receive a lock control signal, the lock 
actuator assembly responsive to the lock control signal 
to compress, and thereby pressuriZe, the hydraulic 
?uid; and 

one or more lock assemblies, each lock assembly in ?uid 
communication With the main reservoir and con?gured, 
in response to the hydraulic ?uid pressuriZation, to 
move to one of a locked or an unlocked position, to 

thereby prevent or alloW, respectively, thrust reverser 
movement. 

2. The system of claim 1, Wherein the lock actuator 
assembly comprises: 

an electric motor adapted to receive the lock control 
signal and operable, in response thereto, to rotate in at 
least a ?rst direction; and 

an actuator coupled to the motor and the main reservoir, 
the actuator con?gured to translate in at least a ?rst 
direction in response to the motor rotation in the ?rst 
direction, to thereby compress the hydraulic ?uid. 

3. The system of claim 2, Wherein the lock actuator 
assembly motor is free to rotate in at least a second direction 
When the lock control signal is not received. 

4. The system of claim 1, Wherein: 
the main reservoir comprises a ?eXible membrane; and 
the lock actuator assembly is responsive to the lock 

control signal to compress the ?exible membrane to 
thereby compress the hydraulic ?uid. 

5. The system of claim 4, Wherein the lock actuator 
assembly comprises: 

an electric motor adapted to receive the lock control 
signal and operable, in response thereto, to rotate in at 
least a ?rst direction; 

an actuator coupled to the motor and the reservoir, the 
actuator con?gured to translate in at least a ?rst direc 
tion in response to the motor rotation in the ?rst 
direction, Whereby translation of the actuator in the ?rst 
direction results in the compression of the hydraulic 
?uid. 
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6. The system of claim 1, wherein the main reservoir 
comprises a substantially holloW cylinder having an inner 
peripheral surface, and Wherein the lock actuator assembly 
comprises: 

an electric motor adapted to receive the lock control 
signal and operable, in response thereto, to selectively 
rotate in at least a ?rst direction; 

an actuator coupled to the motor, the actuator con?gured 
to translate linearly in at least a ?rst direction in 
response to the motor rotation in the ?rst direction; and 

a plunger coupled to the actuator and having an outer 
peripheral surface in substantially ?uid sealed contact 
With the main reservoir inner peripheral surface, 
Whereby translation of the actuator in the ?rst direction 
results in the compression of the hydraulic ?uid. 

7. The system of claim 1, Wherein at least one of the lock 
assemblies is mounted on the thrust reverser actuator assem 

bly and is con?gured to selectively prevent or alloW move 
ment thereof. 

8. The system of claim 1, Wherein at least one of the lock 
assemblies is selectively coupled to the thrust reverser to 
thereby selectively prevent or alloW movement thereof. 

9. The system of claim 1, Wherein at least one of the lock 
assemblies is coupled to the poWer drive unit and is 
con?gured, in response to the hydraulic ?uid pressuriZation, 
to move to one of a set or a release position, to thereby 

prevent or alloW, respectively, thrust reverser actuator 
assembly movement. 

10. The system of claim 1, Wherein one or more of the 
lock assemblies are biased toWard the locked position. 

11. The system of claim 1, Wherein: 
the main reservoir comprises a ?exible membrane; and 
the lock actuator assembly is responsive to the lock 

control signal to compress the ?exible membrane to 
thereby compress the hydraulic ?uid. 

12. The system of claim 11, Wherein the lock actuator 
assembly comprises: 

an electric motor adapted to receive the lock control 
signal and operable, in response thereto, to rotate in at 
least a ?rst direction; 

an actuator coupled to the motor and the reservoir, the 
actuator con?gured to translate in at least a ?rst direc 
tion in response to the motor rotation in the ?rst 
direction, Whereby translation of the actuator in the ?rst 
direction results in the compression of the hydraulic 
?uid. 

13. An electro-hydraulic thrust reverser lock actuation 
system, comprising: 

a main reservoir containing a hydraulic ?uid therein; 
a lock actuator assembly coupled to the main reservoir 

and adapted to receive a lock control signal, the lock 
actuator assembly responsive to the lock control signal 
to compress, and thereby pressuriZe, the hydraulic 
?uid; and 

one or more lock assemblies, each lock assembly in ?uid 
communication With the main reservoir and con?gured, 
in response to the hydraulic ?uid pressuriZation, to 
move to one of a locked or an unlocked position. 

14. The system of claim 13, Wherein the lock actuator 
assembly comprises: 

an electric motor adapted to receive the lock control 
signal and operable, in response thereto, to rotate in at 
least a ?rst direction; and 

an actuator coupled to the motor and the main reservoir, 
the actuator con?gured to translate in at least a ?rst 
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direction in response to the motor rotation in the ?rst 
direction, to thereby compress the hydraulic ?uid. 

15. The system of claim 14, Wherein the lock actuator 
assembly motor is free to rotate in at least a second direction 
When the lock control signal is not received. 

16. The system of claim 13, Wherein the main reservoir 
comprises a substantially holloW cylinder having an inner 
peripheral surface, and Wherein the lock actuator assembly 
comprises: 

an electric motor adapted to receive the lock control 
signal and operable, in response thereto, to selectively 
rotate in at least a ?rst direction; 

an actuator coupled to the motor, the actuator con?gured 
to translate linearly in at least a ?rst direction in 
response to the motor rotation in the ?rst direction; and 

a plunger coupled to the actuator and having an outer 
peripheral surface in substantially ?uid sealed contact 
With the main reservoir inner peripheral surface, 
Whereby translation of the actuator in the ?rst direction 
results in the compression of the hydraulic ?uid. 

17. The system of claim 13, Wherein at least one of the 
lock assemblies is mounted on the thrust reverser actuator 
assembly and is con?gured to selectively prevent or alloW 
movement thereof. 

18. The system of claim 13, Wherein at least one of the 
lock assemblies is selectively coupled to the thrust reverser 
to thereby selectively prevent or alloW movement thereof. 

19. The system of claim 13, Wherein at least one of the 
lock assemblies is coupled to the poWer drive unit and is 
con?gured, in response to the hydraulic ?uid pressuriZation, 
to move to one of a set or a release position, to thereby 
prevent or alloW, respectively, thrust reverser actuator 
assembly movement. 

20. The system of claim 13, Wherein one or more of the 
lock assemblies are biased toWard the locked position. 

21. In an aircraft thrust reverser system including a 
reservoir containing hydraulic ?uid therein, an actuator 
assembly coupled to the reservoir, and one or more hydraulic 
locks in ?uid communication With the reservoir, a method of 
controlling the locks, comprising: 

energiZing the actuator assembly to thereby translate at 
least a portion thereof in a ?rst direction; 

pressuriZing a hydraulic ?uid in response to the transla 
tion of the actuator assembly in the ?rst direction; and 

moving the locks to one of a locked or an unlocked 
position in response to the hydraulic ?uid pressuriZa 
tion. 

22. The method of claim 21, further comprising: 
deenergiZing the actuator assembly to thereby alloW the 

pressuriZed hydraulic ?uid to translate at least a portion 
thereof in a second direction that is opposite the ?rst 
direction, Whereby the hydraulic ?uid is depressuriZed; 
and 

moving the locks to one of an unlocked or locked position 
in response to the hydraulic ?uid pressuriZation. 

23. The method of claim 21, further comprising: 
energiZing the actuator assembly to translate at least a 

portion thereof in a second direction that is opposite the 
?rst direction to thereby depressuriZe the hydraulic 
?uid; and 

moving the locks to one of an unlocked or locked position 
in response to the hydraulic ?uid pressuriZation. 

* * * * * 
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